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r-?ois»$>^oot'-y Mst#8t'-y h/wmm 
x\ mmttm-ftjiztiz lSB&fco^b'-y m 
& t )ij-k%<%:&i.oiz, mMzm&mnmmzmm 

mr- ?(DT&.cr>&t' y h £ VX ;? -f & b' y r 

m 3 ***>UMltzZ t £#$tfc t&W®!>mmW. 

s-^f>-r«fe*s$r«ii7tB«ifta^a^fcv^. t?is 

BtftMUB. 

[Ifi#Jf 3 ] ffflEt'-y h-?X7^®(D-?A?i-2>T{iL(r> 
b'-y hSrt* 1 *)Vhtz 9 3 h' -y hT*6it*i 1 * 
S W± 2 £fEttoBtt£B£B. 

fcBfc^fe^BHltfcBBBJiBBfcfctvc. Suid 
r-f >-'^;UBI6lT-^ai^5IB* J *7-cor-fD^Bfil 
mi . 3BBtf>fei£#fc:4Ht 1 BB*fc 0 8 b'-y h/ 

bb*bt\ mim&mx&jiztiz immtz<o<?> 

b'-y hftfc 0 i>A£ub'-y MfcOx-f >-':?/UBBt-* 
3 f-r */U*>A/D38BS£«;tT - 1 

s:#at-ti»B««iags. 

iifcB«r-^<iOHP»*»^LB«T-^<Oh*v MS: 

*Btt«fe#a*fiiiifcB«ssaiiBt*j^T. me 

f -r v ^/PBffir - ? aj^SBA*^ / 7 Q^TtD 7B 

ffifi-f^. 8 h'-y h/b**bt\ mm^m-fti) 

SfUh'-y h»J: 9i>A£^h'y h$<7)T-< >^;UBB 

S^fcSr^Slt-rSBBJftB^B. 

[H«fl6 ] BEA/DS3ft»0t*v h-Rtf 1 f-**^ 
5 h'-y h/BB?&S»*B4*&Hi5fcEtt 
OB<£«UI§tfi. 

[BB*>B»Sr8Wn 

tOOO 1 ] 

[0002] 

r-^liRGB (*j£#, fijfcft, WUV 



Bt»oTV»*. HR&iBBttaHHB£(ilSB& 
£98 h'-y h/BB. 3KBTW- 2 4 b'-y r-/BB<0x 
24h'y b^-tv^) tf'ZmX'bht 

fflf&r - 9 $r Bsrr & mmemm. 

X\ £02 4h'-yh#7-£fl*T-#&Uic9i#^ 
I). *i"Ci*l4>WBBBSBSJt"C24t-y h*y-cr) 
BBr-^J-^-rs^ftfcti. B«^-*<o»HB* 
B£ LTb'-y hBttt&^ftOBBBSBStf&Bfc 
=5:1). B*?>BB«yi§SBTJi, BttSfLTniBSBS 
B<^i^f^£W^&m#3gBtco#8h'-y h 
/BB, W- 2 4 h' y r /BB^BBr-? * Xfrth h 

<r)t%->x^h. m&$mmw.<7>ftux\t. -1024 b' 

•y h*5-<0B«-f-*ttBfeHKfcAa$*l&;Wtrtf 
«?St(f, 8b' y r#7- (256fe) fcBfttS* 
fej£#lKB*fc l J8b*.yho*»)2 5 6BS 

5: 6 m%mmizmt>?.mm& . .roBfyeB*)*^ 

?-y) fcflnBU IZ^mMZ'fioitVX'b*). ^ 

ttfxzh. wmmmmm^t-tmiz±ti>mM 
tmwwr-bMzfttot&iimx'h*). wm*o* 
wxtrnzmf lx k ^v>xwm<?>mmmiZi!mx'$ 
&t^m®m->x^&tf. ummzvwyj >* 
xvm lx*5< t:ihff>Mtmmxm 7 4 >* * ^b 
temtzttm-z-mmi. mm. *—?-yt< 

•fffitO— mt LX rpROCEDURAL ELEME 
NTS FOR COMPUTER GRAPHIC 
Sj (David F. Rogers, McGraw- 
Hill Book Company) C256» 

[0003] 

»l4BB4r 1 mmtbti 0 5 h'-y r/BB. 358RTB 1 
5 h' y h/BB (KIT. 1 5 h'-y r#7-fcV^) T'$) 
■S.fcW^firfcO. T{403h'-y h(iB«tc(i(ltAt' 

mz**.*^. s^tB53SB<oB*»rtteft36«i 5 

h' y h*7-«t0'>=i:v^{c«i. fiifi^HHSfefcO 
8 h'-y h/BB. 3gBT-H-2 4 h' y h/BB^2 4 h' 
•y h^7-OB«r-^*<BB5ftSgB(cA^$fxT 
t . BfiBBC J: •JPgiSico^ 0 h'-y h&W 1 5 h'-y h 
*5-*Btc«4»S*iTU*o. d<7)*^(c(i-B, T 

HfetiST'BfelllKOA^h'-y hSltai^h' y h^c7)H 
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ftiaiat'*h*0S^&<*4fco*iT*S<* 
4. Ud^tltf-^O lS5g$>^ <0T&3 f x h 
t4liS■«<0■«fc^i^:^i:IW*4i^:V^fc:fcB8^, 

&4. S4>(CCMOS-?^S§il^«felliffi-CJi, b*«y 
h tigJBif*\ 3 b* y h $• x-h-f 4 <r>\i^mm.n 

cooo4] *?mcom&. mmz5-th$mt> i 'j?% 

h «1 1 (C$> & e 
[0005] 

ffc^iWSBBB, B«T-*flMj«il*»fcB 
f^f-?£A:fcLT|igp&5:^tB&T-^b-y h 

cOmSK&S^ 1 SX&fc 0 8 by l> /B5g*«T'$fe 
GHSOHtfJ t'* hRJ; 0 < &4 J: o fcBBr-* 

t v>4 . & tzmim* ft 4 v>i± 5 <o»»K*»3&»*Bflwi 

SHil±r^n/B®«^Ofe^^$ 1 SBftfc 9 8 h* 
fc>)£>b-y hfkfc 0 b**^t-» m<7)T < itfiuwm 
[0006] US* 1 ft 4 Ui 2 «MBHt*** iW 

asm*. mmmzxjj-t&T-fnv-ymtf&iL 

# 1 BXft 0 8 h' y h/B^5fegfCMfeHI8S«aj* b 
?-f4b-y hvx^|lIBfc*fe0BffiraK«ife<O-CB 

®mmpyj>-%^T&.mLt' •? vtm^mmzx-n^ix 

mt>+Zb tfX'Z 3X h- £ W 4 Z b *<T'# 4 . * fc t' 
•y hRfe^^v^Tfi^b'-y h*aBW>liiBtA* L=5r 

t fc»*JH4 ft 4 v Mi 5 <O»9K0BflMa^B«T -^-o 

8S*>ifc*Jt*-y h»a*fejR# lSBftfc 08b' y h/B 
**}l-C^felUS5<7)ai^ t'-y hRi 0 *>A£ IW. B 

» fe-f £ k 3Xh £T(f 4 d k #T'# 4 . i b* 
•y hSteW^v^Tfi<7)gcb' y NSrfiKOIsIBdA^LS: 
v^-caSOHIBTW«*iS»&Wi4C: k tT* 4. 

Sfcfcb'-y h£t#8b'y h/B»*!l^A/D'^}ig|^ 
B^4 44>T. A/D^^2Sc7)3Xhfcl:^ 
iB«tWi4Ci:t>T*4. 
[0007] 



d<7)*Sfi«?ij(iB«s^a8tBm^^a 

1 1 Svc-y-t/Pnyb*-* l OOdtSSStf-Kcojg 

arcrtau ^pfa^iai 1 3Wfflft3*i-o* 

4B&r-?£^-t4gB<7)7n-y:7HT-ft4. 
y-t^nyfi-^ 1 0 0(iC PUlll, ±Rttl 1 
2. ^-Kr-fX^gSl 13, Axil4tt«$ 
*U>. BftRAR0HS8(i. RGB<D3g*£fto# 
7-B&T-? (WT, RGBB«T-^k^d) £1 
B*ftfc •) 8 b y h/KR. fi-2 4 b y b/B^TA^I 
LTft 3 t' vh£-?X7LTl gigft*: *) 5 b'-y h/B 
ttl 5 b y h/BJTCatfrfr 4 b y hvx^EB 2 
fc. A7J$^RGBBmr-^^x^--'jy/LTaj 
tthX*r-V>7®mb, xir-yyyimiZ'm 
%X*-VV?my4 VW)2 lk, A^jSit^RG 
BB«-f-^OfiR*M«LTai*"r4«fiEI»5 k , 

4y* : £ , )20b. A'Xl I4*^b'yb-7X^H1S82 
^OtB7J k iSfeESS 5 *><i> AX 1 1 4 WMjitmi- 

4Ax^fy^7x-x4fc«fi£§ii4. am«^ia 

1 Hi, Bffi^^B 1 1 £fM«-f 4 b'T^n > h n- 
77k, RGBB*r-^Srf&^'f4A:^OBfil^ ; e , J 
6 (WT, VRAMfc^d) . 2 5 6fe(OT, 8 b'-y 
h^7-k^3) ^T'<7)RGBB«f r -^Sr^T'^4 
fgfar xru-f 9 k , ?g B Q B r -f xru-f 9 *MW4 
y h a-y 1 0 k -PWWiS fit . B&5!«lglfi8 
kBm^^ai Ki, «HtuU-fy?7i-x4 

-^-1 OOWUl 14k^$il4. 
[0008] *t3|sK{tOtMWcov^'CfiMlfcK«!W- 
4. 

[0009] A-KT-fX?gMl 1 3Ka'X1 1 4 
Srtf LT y ? 7 x-X4 KA:fi 2 4 b y h 

^5-<7)RGBiif-^vdii»:(:t'7 hvx^niB 

2tctB^S ; ix4. b y h-?X?\2l$&2l,ZAJ)ZtltzRG 
BB&T- 9 V d «i R G B O l %m$> fz *) Tfi 3 b y b 
^0-7X^$a, lg*ftfc»)5b-y h/B«, 
■Cltl 5b'yh/B* (WT, 1 5b'«yh*5-k^ 
-?) ©RGBISf-^Vdmt LTX^r-yy^lUgS 
3t*^$il4. X^-'J>-i/[HlS&3(CA^^^RG 
bB&t- ^ v d mtiJSflt-^ii-f ti 1 /4 
4.1/4 (c^/jN^ix^BffiT- ^<7)B«c7)fitc»i^^ 
B^cO^t>0c7)JSfil4 x 4OB*c0ffiW ;s F^$-fflv^4^ 
t:-^ ( y)4 x 4 OBf^oMcT)^*^ 4 ^t'thS:^'*'^ 
-^H-ttlrX^-'J vymyJ XX^E'J 2 1 tffi#-f4„ 
CWJ^, **->jy^S*i*B*£**>4iefclB* 
A'l^'f y^^'JcOb' y KSt<i4x4 = 2 ' 4i0 1 
5 + 4 = 1 9b y hk=5r4. xy-'J y^[sISS3^f>tt3 
^) ? iutffi/h$ix^ RGB B^t -9 v d m s ii&izm 
fe0S85tA*$fl.4. «fe[IIB5t:A*$nJtRGB 
lif-^Vdmsli^IEilS^V^, 15b-/h 
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zi^mimm ? * y 2 o . ^ m 
1 wmttmmztmt&tztxwv vmt 1 5 - 

8 = 7b>yhi:&S. mm5fr$>li$jjZtit;m&M 
WZtl£:RGBWmT-?V dms sli;txj y?7 x. 
-X4MJ7J£iXl>. RGBIffif-^Vdmss^A 
fiZtltl'W y?7x-X4«A'x 1 1 4£tf-LTb 
T*ayhv-7 7l,zimzti. $4,(CVRAM6. $ 

[0010] JU±<7)fi§j£U:, RGBB«r-^*^^>f 

x. x-y-v y 7\5W&comzm.# 1 mmhtz 0 8 1* -y 

h/Bf5t<7>T<i 3 b'-y h £ VX? LX . 3S#T'lt 1 5 
by h/B**>RGBW*?-*fc:-f *b*<y hVX^El 

[0011] *ftifcffjfcfctt£by hvx^HIS20-7 
&b'y MS(iRGBB«T-^OjgffilHf|^S > i. 
fr^b'-y hft^M6RSb^9 5b' -y hTJ>£ tftbftT 
l- > S £ fc 5 b y h fc Lfc . L#>L«fc 0 jEOUcB A £ 
£Ujcfl>*:£>fcte 5 b y h J; 0**5Hitc l/C i J: V* 

fcLTfcJU. 4fcJSfelHIMI55r!iJ*-r*RGBa* 
r- ? Ofegt«iJB[^T -f X7° M 9 8 b >y h 

^7-T*S)I.C:i:*>^8b-y h*5-fc LtziK m&T 
* 9A*8b'y YJ]7-&±ZWnX'$hh<r>X' 

b y h^7-OTL*^•C$^V^t>c7)T'ab§li^Wi 
8b* y hJ:*)/Jv&&fifcl,TkJ:V\ S6fc:B*>8rtt-C 
RGBO&£*SId£fc^RGB3^#-£ff-?>by h& 
**CPU1 1 l-^b'r*3^ho-57 s ^'x-f 
i-X4*<jRV^V^8b'-y Kl6t'7 MCft&ft 
fc R G B r I) b y h 5: b y h -?X 7 0SS 2 T V 

X?LTtJ:V\ <yUlf-7X;?U:»(CRGBT-3 : 
3 : 2b'yh (H-8b yh) . 5 : 6 : 5 b'y h (fH 
6byh) ttc&£olZlSifeLXi>£\\ 
[ 0 0 1 2] *IQIfi?>lT*(i^'-y^3yt jl- 
? 1 0 0<?>ffif&t LTCPU1 1 K ±fE1tl 1 2. ^ 
-Kr-fX^ai 1 3, i4«r«£fc«JMri 

«0«l«(clR*<>tf>Ttt$:V>. «Utf. B(£r 
^ix-CV^^-h'T-f^^ilMl 1 3V>ith*)lz%,T< 

x?mm*®$i t T-7'imx'i,£uL. ¥3WM*yg 

[ 0 0 1 3 ] 2£ . *5&MTttBfl»Ui3HI 1 1 «>« 
St LXK^ttyhu-yl ^ VRAM6, iaHr-i 1 
xri/-f 9. i&ik? y ha-y 10 £%ltzf)K iSOkr 



<X?\s<\ 9t^B3>-hO-7lO<7)ft^OC VR 
AM6<9RGBBi$T— ^l^y M;»7-f- 
n^fl^-{CA/D^-f|.RAMDACi: N -£<7)7-fn 
/ft^f-^-r S C R Tf 4 XT M & i: T- t> J: V ». 
[ 0 0 1 4 ] ifc. 430tfi*CB«r-^i: IT RGB 

<. fliitf. yuv$3»ih;-*-*h«t-*^>'? 

[ooi5]^^» *mmmxnwimw.m&8*?wi$i 
m&s.i nmmt sunt lt^-v i-tu? ye* 

-9 1 0 OSrffl^*:*'. *%mt1)*i)>h>*-V1'>l'=ty 
bi-^OSSt^T'tiSrU. Witf. ^-(^7i 
-X4Wf^yh a-y 7 fcfJHtS 
t7-nf-x 3 y^PDA, Bflg&i&JilSS&lf 

[0016] act. *2IOtWKov^RW6. ff?2 
^tfcWiWfc, BA5!iaga<OB©T-^^A7J#S 

h*r**^ y%i£frhmiLA,tz7±nmm: A 
/D^^T'^L^r -f y^/PBfilT-^-CibS. 

[ 0 0 1 7 ] 02 (c, 01 fcScf Bi6*!UI&fi8£B» 
JaagS6 0{c#x.. t'T*#*ylb. t'r***y 

frCzCDRGBSmmcDTi-vyiE^ Sr-5-ixm5b-y h 
/B*C£J*^* 3*+*/l^A/D«BW» 1 5 i: 5rfil 

[0018] br^f ii* y 1 T'A7J§ni.^7-or^ 
o^fi^4RGB<03B*tCWtfe*lA/DSai»l 5 
fcAflSfl*. CI £ T'R GB^-ffl 5 b'-y h/BS, 
ft 1 5 by h/BfgORGBBffir-^Vdm{C^$ 
*l. B«A^a6 0rtcox^-'jy/IlISS3^^ 
6 . *<^<0M*-f-**fiWUi» 1 IHIWk B«f * 
I.. 

[0019] mz. »3SaiMfc:oi^TKW4. 1^3 

b^ohh^X'h*). Zt><,z7i-v7m&T-? : £2 4 
b-y F*7-t#I 0 , IE^St^T# SggT' 

[0020] 03t, 01fcSrfB»J!S^a8^B« 

*^ct)rg b smmoTi-nym^z i&mhti k> 8 b 

■y F/B*t3fi3iW* 3f-+*/UOA/D^^l 6fc 

. ii^mm *)m&£simmizmm'Z m 
[002 1 ] m%.mmmi o\m&wmw.8 t\t< 

X VXTV&X'Wj: h. y97jL-A4tVv 
Y--?Z.7\s\®<r)ffliZ-tU7-?l 9tfhh. ZO-tUf? 
1 9«4A/DSJSS1 6*^OtiJ^i:, >Wy*-?x. 
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-x4frt>(r>&i)*:mmtxyz"/ h-?x-7W2izft 
i)-thi><?>X'hh. ifcA/Dsansi 6oaj^±24 

t* -/ h il 7 -cr> i & ) n't. 4 y ? y x - X 4 ^ t> ft U $ tl 

h. 

[0022] ir£1£SS«:ffitt$^DiA$:iX»]K« 
*ffi*»*r*. ? 1 9*^X4 yfy x-X4 

3&»4>^aj*tw»)»i*. *o&<orgbb<8t-?o 
sum as i mmt mmx$> s . 

[00 233 KCfft*^ 7 1 *>4>7Jl$*l*:7+o 
/B«ft^S«St&*tt*RW*. -tUffl 9£ 
A/DSE«IS1 6*^O{ti^C«0#i.l». t'r^^ 

*tt A/D£g&& 1 6T 1 »**fc 9 8 t'-y b/BsTC 
RGBBftr-^Vd^A/D^&Sft., -feW*19 
Sra->Th*-y hvx^0K2K:aj*$fLS. RGB HA 
f-^Vdlih'7 hvX?EK2Tl^J > 7t'5T{a3 
h'-v h $r vx? $*u 1 SSRJSft: 0 5 t'y h/B 
«c7) R G B ? V d m k IX X y y/®SS 3 

^asasfis. -e<7)f^)RGB®»r-^ogsiu±^2 
[0024] »:ctT^*^ 7 1 t/>t>t>Ti-ntmmm 

HA/D^mm 6X'i^mhtz*)8\zyv/mmxR 

GBB«T-*Vd^A/D3HH$*u 24t'>yh#5 

-<o££;n>w y?7x-x4/\aj2j£i-u>. 

XI ^^^LT^-Hx-fX^JIgl 13M£&*l£ft 

t o o 2 5 ] tea. &±v>mmmizmmi&!mmw. 



Tlz^xmLLX^WihKW 
[0026] 

{43 t'-y h £x*-- y y^J!ra^j|!sfe5raofiSTv7. 

7 u^^ trx^-'j y^^ vxw*wtmm& 
mmyj ^*yos*t»4>*4. irUtfx^-yy 

/ES&tf 1 /4 h Lfc«^Ttt. 4 x 
4 = 2"4*.9. (15 + 4)/ (24 + 4) =19/ 
28kt$j:Z2/3lzX'$Z>. 4fc*feERfcJ: , J8tf 
<y-h*7-fc*fr*-*«aictt, ISII&tWaSffl^y 
( 1 5-8) / (24-8) = 7/1 6fcfcJ: 
* 1/2 dfl^i<R37.hto^*5|,. £ 

fc. A^Jh' y M?t*58h'-y hj; 0^^fcT'8b* y b 

mm+>k%&. ir>T, ^B&OBSCKtJi/tfc'l? 
[0ffi<^)fS#=5:iliBB] 

[0i] i mm^u y 

[02] *m\(r>W,2$mM<n7x3-v'7m. 
[03] *»^S3$SH01<O7"n.y7H. 

[tf^iSJBfl] 

2-b'-yhvx^isis§. 3-X7— yy/ass. 4-K 

X^y?7x-X. 5-$fe[H8&. 6-VRAM, 7- 
^rw. 1 0-jfitB B B rjyho-7» 11-H«3^ 

a, 1 5-A/Dsa«». 2o-iii£Wiffl7^ 
^ty, 2 i-xy-yy/ffl5-fy^*y. 100- 
n-vt/pnyta-^, lii-cpu. 1 1 2-i 
ieis. 1 1 3 -^-VT<x?ms.. in -ax 
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[HI] 



24 



112 



111 



4 >^x-7 



8 X - 






+* 




++ 




W8> 


15 
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16 


lift 



I 



15 



CPU 
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'7 



3> l*n- y 



VRAM 



3f 



3> h D-v 



2 



/ 



114 



/IS* 
10 



'7 
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[02] 
132 



A/DLl 



3/ 



fioo 



in 



2 



2 



1 f 



CPU 



8^ 



13 



10 



'15 



?4 ^^*«) 



15 



114 



3> |>a-? 



VRAM 



10 



^"8 



/ 



J 



/ 

7 



[03] 



100 



Km 

1i A=i 



_CJ A/D 



/ / 1 12 / 

~— ± 4 f 



in 



KB 




CPU 
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7 ay h^-isnmz 

02)%m mm im (72)%bm m mm 



